Induction of rabbit lung CYP4A4 prostaglandin omega-hydroxylase by various steroid hormones.
Cytochrome P4504A4 (CYP4A4) is expressed at low basal levels in adult rabbit lungs, but is significantly induced during pregnancy by an unknown mechanism. As the gradual rise in CYP4A4 levels appears to coincide with the progressive increase in several steroid hormones throughout pregnancy, we examined the induction of CYP4A4 after treatment with various steroid hormones by monitoring both the CYP4A4 mRNA level and the CYP4A4-specific prostaglandin E(1) (PGE(1)) omega-hydroxylation reaction in rabbit lung microsomes. Treatment with progesterone and/or a synthetic glucocorticoid (dexamethasone) resulted in a significant increase in PGE(1) omega-hydroxylase activity, whereas estradiol, aldosterone, dehydroepiandrosterone, and dehydroepiandrosterone sulfate did not. These studies indicated that dexamethasone was a more potent inducer of CYP4A4 than progesterone. Simultaneous injection of dexamethasone and glucocorticoid/progesterone antagonists (RU38486, RU40555, or RU43044) inhibited the increase in PGE(1) omega-hydroxylase activity as well as mRNA levels by approximately 50%. In addition, simultaneous treatment with both dexamethasone and progesterone did not result in an additive or synergistic effect on PGE(1) omega-hydroxylase activity. These data indicate that, while distinctive receptors for glucocorticoid and/or progesterone are involved, induction may also require common or interacting regulatory elements (yet to be determined) in the CYP4A4 gene. These findings implicate both of these steroid receptors (PR/GR) in the induction of CYP4A4 in rabbit lung.